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EDITORIAL DEPARTMENT NOTE 


The first paper presented in this issue of our Bulletin 
is a discussion of a standard cost system for a medium- 
sized concern. The text is well supported by a number 
of charts and forms which make the system more easily 
understood. It should be of unusual interest to those 
who mav feel that standard costs are only for large 
businesses, and who, therefore, have not attempted to 
install standard costs in the smaller businesses in which 
they may be employed. 

L. E. Isaacson, the author of this paper, after attend- 
ing the University of Rochester, spent four years in the 
employ of the Ever-Fresh Nut Company. For two years 
he was employed as Factory Cost Accountant by the 
Photostat Corporation of Rochester, New York. Mr. 
Isaacson is a member of our Rochester Chapter. 

The second article in this issue of our Bulletin is a 
paper on production planning and control methods. It 
involves the use of standards as a guide and as a means 
of checking the results. The plan discussed is operating 
successfully in the company in which it is employed, 
which is proof of its practicability. 

Harold E. L. Green, the author of this paper, was 
born in England in 1893. In 1913 he came to the United 
States and immediately obtained a position in the factory 
of the Andrews Wire & Iron Works, which is now a 
division of The Washburn Company. Between 1918 and 
1920 he was in charge of the installation of complete 
production control and cost systems for his company. 
He was then placed in charge of the functions of plan- 
ning, accounting and purchasing, and more recently has 
been doing special work of an analytical ‘and statistical 
nature. 
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A STANDARD COST LAYOUT AS PLANNED FOR A 
MEDIUM-SIZED ORGANIZATION 


By L. E. Isaacson 


HIS paper has been laid out for the type of business which is 

manufacturing a number of models of a large machine in such 
limited quantities as not to warrant line production methods, but 
which are to be almost custom built. 


Short General Exposition of the Standard Cost Plan 


The standard cost plan has been defined as the management of 
a concern by the “Theory of Exceptions.” A brief illustration will 
best suffice to explain this. A corporation is founded and before 
a dollar is spent, or a wheel turned, it is decided that the article 
can be sold advantageously for $4.00, made up as follows :— 


RRR ieee Me petaeata $1.00 
SEE -Sndoc tab atie mien 1.00 
PEE eo vetcceconéene 1.50 

$3-50 
PME cescotccatvannenss .50 
Be WEEE nuswcensoess $4.00 


Production is then started and the article is placed on the mar- 
ket. As long as the four components of the sales price remain as 
planned, management need have no concern for the factory. How- 
ever, what they do need, and are demanding more and more, is a 
vehicle of accounting which will place on their desk the next morn- 
ing every deviation or exception from what was planned in the 
original or latest layout. For instance, yesterday the labor com- 
ponent of the article cost, not $1.00 as planned, but $1.50. It is ob- 
vious that this one exception wiped out the profit on this day’s 
work, and it is just as obvious that good management requires that 
this should be known immediately in order that it shall not be re- 
peated tomorrow. Standard costs do just this. They automatically 
signal a red light to management at practically the instant any 
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portion of the concern oversteps the standard which has been laid 
out. 


Reasons Why Standard Costs Are Recommended 


The standard cost plan has been and is continually being adopted 
by many progressive manufacturers, because it is now recognized 
as a fact that this plan is the most practical method of maintaining 
control of factory operations yet developed. Standard costs are in 
all cases basically the same. There are several different methods 
of application, differing only in the ways of arriving at practically 
the same results. The following layout has been developed with 
the thought in mind of the best application to the individual prob- 
lems covered by this paper, and therefore contain portions of sev- 
eral methods which are best suited to these problems. 

The standard cost plan accomplishes the following results: 

1. It first determines whether or not there is a manufac- 
turing loss and where this loss is. This may seem elemental 
but on observing more closely it will be seen that these are 
fundamental facts. Without them nothing can be accom- 
plished, but once a loss is known and the place of the loss is 
discovered, it is not difficult to correct or remove the cause. 

2. It furnishes a measuring stick by which to measure any 
portion of operating efficiency by setting up a fixed standard 
of operating performance. 

3. It gives cost operations daily. It does not wait for these 
costs until the article is completed and perhaps already sold, 
at which time nothing can be done. The old manufacturing 
costs do not have to be used at the time the article is again 
manufactured under perhaps a radical change in design or 
altogether different operating conditions, but it gives each 
day the costs for the preceding day’s operations, and also 
what those costs should have been. Especially is this im- 
portant in regard to direct labor. 

4. It provides a sound basis for a sound wage incentive 
plan. G. Charter Harrison is credited with the statement that 
he would not install a standard cost plan for any client un- 
less that client also adopted some type of wage incentive 
plan, because a wage incentive plan would represent a much 
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greater saving and economy and all efforts should be 
planned along that line first. 

5. It costs less to operate than the job order cost system 
or any other system, excepting at its inception when there is 
always a certain amount of change-over work necessary to 
“iron out the wrinkles.” 

The most important thing to watch and the one phase of the plan 
that comes in for any merited criticism is the standards. These 
must not be unattainable ideals. They should, and must be, stand- 
ards that can be obtained day after day under normal conditions 
and with normal efforts, efforts that will not be injurious to the 
worker’s health. This point cannot be stressed too much. 


Actual Application of Standard Costs 


In laying out the actual application it is advisable to avoid dis- 
turbing the present methods excepting where absolutely necessary. 

The first step, before anything can be manufactured, is the ex- 
perimental stage. The experimental department is therefore called 
upon to design a product. They are given a general idea, sufficient 
to give them a picture of what is wanted. They then proceed to 
design and develop the model. Upon the satisfactory completion 
of the model, it is approved by the necessary department heads and 
officers of the company for production. At this point the engineer- 
ing department must deliver to the standards and planning de- 
partments drawings of all parts and all sub-assemblies, together 
with a complete and accurate parts list. 

There will be materials and purchase parts listed which are 
new to the company and not stocked. The standards department 
will request quotations from the purchasing department, furnish- 
ing them with standard quantities which will be used. From these 
quotations a standard price will be set up which will represent the 
average price which it is thought that the merchandise can be 
bought for over a yearly period. 

When this standard material price has been set up, it will be 
entered upon the standard cost sheet for the individual parts and 
multiplied by the quantity necessary to determine the total material 
cost. (Diagram A-Part No. 30154. .04 Ibs. x 26¢ per Ib. (stand- 
ard price) equals .o104¢—standard material cost per one part.) 
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The standards department will now set up time standards in 
hundredths of an hour for the various operations necessary by 
departments and also enter these on the standard cost sheet. Inas- 
much as labor will be taken up in detail later on, any further ex- 
planation at this point is not necessary. These hours will then be 
multiplied by the standard rate for the operations and the total 
labor cost is found. 

The method of application of burden is subject to much con- 
troversy and it is therefore, for the purpose of this paper, merely 
applied as 150% of direct labor. The writer holds no brief for 
this method but simply takes this way of avoiding the subject and 
leaving it entirely to individual preference. (Diagram A-150% 
of .0416 equals .0624, or the burden on that specific operation. ) 

The part’s interchangeability is listed at the bottom of the 
sheets. 

The painting and nickeling charges are now determined and 
entered and the total material cost, total labor cost, burden, and 
paint and nickel costs are added together to determine the stand- 
ard unit cost. This is the only place in which all costs are grouped 
together and is intended only for the use of the cost office for 
costing shipping tickets and by the sales department for determin- 
ing sales prices. At all other times for the purpose of manage- 
ment and control, each division is handled and analyzed separately. 

At this point we have arrived at a manufacturing cost price for 
this part and, until either the standard on material is changed or the 
part is redesigned, this price will remain stationary and it will not 
be necessary to figure the cost on each lot as it is manufactured 
in the plant. A copy of these standards is maintained in the cost 
accounting and standards department. 


Planning the Manufacture 


The next step before the manufacture can be started is a writ- 
ten order from the factory superintendent authorizing the manu- 
facture of a definite number of a definite model. It is taken as 50 
of model No. 30152. This may be called a production order and 
the make-up of the form is unimportant as it is simply an autho- 
rization, Immediately upon receipt of this order in the planning 
department, it is entered in the “Required Column” of all of the 
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parts records which go to make up this model, and the model it is 
to be built for is entered in the first column. (Diagram B- Form 
No. 199.) The reverse of this card shows the interchangeability 
of the part as regards complete machines, which safeguards at 
all times against a number of shop orders being in the plant at 
the same time for the same part. 


This card is now sent to the stores department for the materials 
to be reserved and for the stock to be checked. The quantity re- 
quired (50) is then posted on the reserve card in the reserved 
column as an addition, and to the available column as a subtraction. 

The amount available, which has been taken as 5, is then posted 
to the planning department’s part card and this card is then re- 
turned to the planning department. The amount required and the 
amount available are now on the card and a simple subtraction de- 
termines the number to be made—45. 


A shop order is now necessary to authorize the manufacture of 
the parts. This is made out from the information on the parts 
card. In typing this shop order the raw material requisition is 
made out at the same time as a copy. This eliminates errors in the 
issuance of the requisitions. Four copies of the shop order plus 
the requisition are made up. One copy (to which the requisition 
is attached) is delivered to the foreman when the planning de- 
partment releases the order, one copy to the stores department, one 
copy to the inspection department, and the last copy to the factory 
cost office. 


Providing for and Receiving the Raw Material 


The planning department now computes the amount of raw ma- 
terial necessary on the parts card by multiplying the amount to be 
made (45) by the material required for one piece (.04 lb.) and 
posts to the card and returns it to the stores department. The 
stores department now posts the shop order issued (45) in the 
“On Order” column and to the “Available” column. The same 
procedure is now carried out in reserving the raw material that 
was done on the finished material, excepting that the “On Order” 
column is posted from the stores department copy of the purchase 
order. 
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The card, upon its return to the planning department, is then 
sent to the purchasing department, which now joins the require- 
ments of all like materials together and issues a purchase order 
for it. The purchase order is typed in 6 copies: 


1. White—Vendor 

2. Blue—Auditing Department 

. Yellow—Factory Cost Office 

. Orange—Planning Department 
. Green—Receiving Department 
6. Pink—Stores Department 


wm & Ww 


Upon receipt of the material, a receiving record is made out. 
This phase is taken up in detail in the section on invoices. 

In regard to the reserve card, it is pointed out that at all times 
the sum of the balances in the “Reserved” and “Available” col- 
umns must equal the sum of the balances in the “On Order” and 
“On Hand” columns. Therefore by simply adding the columns 
and checking, it can be determined whether or not an error has 
been made in the calculations, This is decidedly a worthwhile 
advantage. It is also very easily understood by anyone who is not 
familiar with its details. As an example, see Diagram B on the 
finished material stock cards. By simply reading the headings of 
the columns we find that there are 50 parts reserved, o available, 
45 on order, and 5 on hand, which gives us the entire status of 
that part at one glance. 


The Handling of Purchased Material 


The material is received, and a receiving record in triplicate is 
filled out by the receiving clerk. One copy remains in the re- 
ceiving department for reference only. The other 2 copies are 
delivered with the merchandise to the inspection department, where 
they undergo a rigid inspection. If the material fills the required 
specifications, it is so marked in a column provided for it. If the 
total or any part of the shipment is rejected, the inspector fills the 
amount in the “Rejected” column and writes the reason for the re- 
jection under the heading “Remarks.” The cost office is not 
authorized to pass any invoices for payment until it has a receiv- 
ing record accepting the total amount billed. 
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When the material has passed inspection, the two copies are sep- 
arated, one going with the merchandise to the stock room and 
the other direct to the cost office, so as to facilitate the passing of 
invoices for payment. 

Upon receipt by the cost office, it is posted to the stores ledger 
at standard cost. Upon receipt of the invoice, the standard cost 
on the receiving record is posted to the invoice and the difference 
between standard cost and actual cost is computed. The receiv- 
ing record is then attached to the purchase order and filed. The 
actual, standard, and variance cost on all invoices is now sum- 
marized on the “Daily Invoice Operating Record,” Diagram C. 
This is kept both daily and cumulatively. 

This day’s figures in totals of the various divisions on the daily 
invoice operating record, are then placed upon a simple daily 
invoice report which is intended for management’s guidance with- 
out its being necessary to bore into a mass of detail cost figures. 
At a glance any unusual condition or situation connected with the 
day’s invoices may be detected and located immediately. This re- 
port contains the major classifications and the day’s actual, stand- 
ard, and variance figures, and also the “Cumulative Variance This 
Month” figure. Through this latter figure management is also 
in daily contact with the trend of merchandise purchased. 

If at any time it is wished to know the actual cost of the material 
in any part, a “cost ratio” is easily obtained by merely dividing the 
cumulative standard cost into the cumulative actual cost and mul- 
tiplying the result by the standard cost of the article. 

For control and accounting purposes, it will be necessary to open 
variance accounts. These may either be treated as expense, or 
charged directly into the profit and loss account. Both methods 
are in common practice. The material purchased is charged 
into the inventory at standard cost, the variance into the variance 
account and these must total the purchase invoices passed for 


payment. 
Requisitioning of Material 
When the assembling foreman is ready to start any specified 


order, he notifies the planning department which, by referring to 
the parts list for that assembly, makes out the finished material 
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requisitions. The number required is computed and these requisi- 
tions are released to the stores department which fills in the “Num- 
ber Delivered” column and delivers the material to the department 
specified. The requisitions are now sent to the cost office where 
they are priced and extended at standard cost. The total of the 
day’s requisitions is then journalized to the “Work-In-Process” 
inventory. 

If for any reason, spoilage or otherwsie, it becomes necessary 
for the foreman to obtain more material than the standard quan- 
tity, he will then make out an “Excess Material” requisition and 
mark thereon the explanation of why the extra material was 
needed. These excess material requisitions are grouped by depart- 
ments and posted to the daily excess material report (Diagram 
D), which upon completion is journalized to that day’s work. 

This method of handling the material over and above standard 
quantities is very simple and very effective. At all times manage- 
ment knows what departments are using too much material and 
the excess material requisitions are available at any moment to 
show the reason. 


Burden Control and Budget 


In this paper, burden is to be applied to the factory cost of 
parts as 150% of production labor. To begin any attempt at con- 
trolling overhead it is first necessary to determine the normal 
amount of production under which the factory operates. By a re- 
search into the past performance of the factory a normal quantity 
of factory production has been arrived at.’ It is now our problem 
to keep our overhead at normal production, within 150% of normal 
labor. A nucleus expense budget must be set up which does this. 

It can be readily seen that as production goes below normal, ex- 
pense will not follow in the same ratio, due to the fact that some 
items are fixed charges and remain stationary regardless of pro- 
duction. This can best be illustrated by Diagram E. From this 
chart it may be seen that at normal the expense would be $115.00 
but at 50% of normal it would be $95.00 or a reduction of only 
17.5% in overhead against a 50% reduction in volume. However 
in applying overhead a percentage of production labor is used. 
Diagram G illustrates strikingly the result of this application. 
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Again at normal, expense is 150% of direct labor, but as we slide 
down to 50% production, overhead has jumped to 250% of pro- 
duction labor or an increase of 100% resulting from only a 50% 
drop in production. Merely as an observation it will be seen that 
as we go above normal, we have no such increase in the percentage. 
In fact a 50% increase in production only allows a 35% overhead 
decrease. 

Reasoning from the above, it is obviously unfair to judge the 
factory’s expense performance by the amount of unapplied over- 
head at the end of the year without taking into consideration the 
amount of production which was accomplished. This fact has 
been taken into consideration in preparing the allowances for the 
various expense accounts. 


The Expense Budget 


In the fall of the year the various foremen are asked to submit 
their budgets for various degrees of normal for the coming year 
and to note any special allowances which will be needed. These 
are then checked by the cost accountant with previous perform- 
ance and if it agrees with his office it is forwarded to the general 
superintendent for his approval. If it does not meet with the gen- 
eral superintendent’s approval all interested parties are brought 
together and a settlement reached. This is then adopted as the 
expense budget for the ensuing year. 


Figuring Actual Allowance for a Specified Week 


In figuring the actual allowance we must first know the per 
cent of normal under which we worked. Our production labor was 
$932.15; our production labor for a normal week would be 
$2,111.71. Therefore $932.15 divided by $2,111.71 equals 44.142% 
of normal. This figure is transferred to the Detail Sheet for 
Weekly Overhead Analysis (Diagram H, column A) and is then 
multiplied by the variable allowance (Column B) and the result 
added to the fixed allowance (Column C) to determine the stand- 
ard allowance, $75.25 for the week (Column D). 

All requisitions, time cards and invoices charged to the various 
accounts are posted directly to the general ledger. At the close of 
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the week the old balance is subtracted from the new balance to de- 
termine the charges to the account. 

These figures are then posted to the detail sheet ($30.97 labor 
and $3.42 material) columns E and F and added together to ar- 
rive at the actual total expenditures for the week, $34.39. We 
now have two figures, what the department should have spent and 
what it actually did spend. By subtracting these two we have 
either what was spent over the-amount planned, or what was 
saved, called variation from standard this week, Column H. Col- 
umn K, variation from standard this year, is the cumulative total 
of these weekly items, showing at a glance the condition of the 
account since the beginning of the fiscal year. 

From the detail sheet a foreman’s summarized report is now 
posted and delivered to him, showing him exactly how he stands 
this week together with his cumulative record as compared with 
his own estimate, the expense budget. 

For the purpose of management a summary of the overhead 
accounts is made showing only the account, the foreman respon- 
sible, the variation from standard this week, and the variation 
from standard this year. 


Labor 


Labor has been purposely left until last as it is the most difficult 
and affects more of routine already in effect than any other divi- 
sion. In laying out the following method, standard costs have only 
been applied to labor and no effort has been made to establish a 
wage incentive plan. This has been done intentionally. So many 
executives are prejudiced against an incentive plan and prefer to 
operate on the very laudable plan of paying their employees a 

air day’s wages for a fair day’s work. This attitude is very com- 
mendable. There are, then, two things which must be defined. 
First, a fair day’s wages. It can be immediately determined from 
the current labor market whether or not this is being done. Sec- 
ond, a fair day’s work. This item presents more difficulties and 
without standard labor costs there are very few, if any, ways to 
judge any man’s performance except by observation by the man 
in charge and which is more than apt to be in error. It remains, 
therefore, the best policy to set up some system which will gauge 
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the individual efforts in a fair manner. When this is in oper- 
ation it will then be time enough to weigh the merits of installing 
a wage incentive plan as we will have something with which to 
compare performance before and after. However the wage incen- 
tive idea has been ever present in laying out the following methods 
so that a change to either group or individual incentive ideas would 
cause very little change and would obsolete very few if any forms. 

Labor is more difficult than any other phase of the plan because 
it is affected by two distinct factors, time efficiency and the dif- 
ference in rates, The variations due to these factors together with 
the total variations are knitted together as compactly as possible 
and with the minimum of effort. 

As previously stated, on the standard cost sheet of each part 
will be listed all of the operations incident to the manufacture of 
that specific part. This time will be filled in in hundredths of 
hours for each operation, these figures coming either from a study 
of past performance or a study of the actual manufacture of a 
part, or a combination of both. 

In fixing the rate standards some such principle of related rates 
as is described in Diagram K should be used. This method is 
based on the principle of each employee receiving the same base 
rate. In this example .40¢ has been taken as such a base rate. To 
the base rate is added the occupational rate which depends upon 
the particular type of work to which the man is assigned. Obvi- 
ously a tool maker is worth more than a drill press hand. At this 
point the question of service is raised. How much remuneration 
should an employee receive owing to loyalty and length of service. 
It is recommended that some set rule be followed in this respect. 
The figures in this example are purely theoretical and used only 
as an example. Following Diagram K, when a man has been in the 
company’s employ for six months he will automatically receive an 
increase of .o2¢ per hour, at 1 year automatically he will receive an 
increase of .03¢ per hour and so on according to management’s 
own decision. It is recommended that no increase be given after 5 
years. The one big objection to this method is that it entirely dis- 
regards the human element. To offset this objection an ability 
bonus is used which is entirely in the hands of the foreman and 
the general sunerintendent. If the man is exceptionally good, it 
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still lies within the discretion of the foreman to recommend an 
ability bonus, thereby rewarding honest effort on the part of the 
employee. It is not claimed that such a rate chart can be followed 
absolutely because of changes in the labor supply and demand, 
but with such a chart to guide one, it enables one to follow a much 
more stable course than without one. 

For the purpose of fixing standard rates for the standard cost 
sheets, the base rate plus the occupational rate plus one year’s 
service, should be taken. 


Figuring the Pay 

In controlling the labor problem, each individual employee’s 
record is kept on an individual payroll sheet, Diagram M. The 
individuals are then grouped to the weekly departmental effi- 
ciency and cost summary, Diagram O. The departments in turn 
are grouped to a weekly productive labor operating report for the 
use of management. 

The first step is the posting from the daily time card to the in- 
dividual’s sheet the actual number of hours worked or clock hours. 
Each employee will have one time card for each day upon which 
will be listed all process work which he completes that day. This 
card will show the part number, operation number, and the pieces 
completed. It will be noted that for process work it is not neces- 
sary to punch a job clock between jobs. If, however, the employee 
is assigned to work on an expense account he must ring this in 
and out on the job clock on a separate expense time card. 

The expense and process cards are turned in to the cost office 
each morning for the previous day’s work. The expense cards 
for each employee are added and posted to the individual payroll 
sheet, Diagram M, Column 2, By subtracting these expense hours 
from the clock hours we have the actual time spent on productive 
work, Column 3. 

The daily process cards are now posted with the standard unit 
time for the part number and operation number listed and the 
standard rate for the operation and extended and footed. We 
now find that this employee, John Doe, has turned in 8.1 standard 
hours of work and the standard cost of this work is $5.56. These 
items are posted to the individual pay sheet, Columns 4 and 7. 


624 





December 15, 1932 N. A. C. A. Bulletin 





Y At this point it is thought best to explain exactly what infor- 
mation we are striving for and the theoretical method of determin- 
ing these items. The formulae following have been borrowed from 
Harrison’s “Standard Costs” and explain the theory of the money 
variances. The efficiencies are determined by comparison of fac- 
tors which are present after determining the money variances. 


Wage Rate Variation 

Let A=Actual hours at actual rate per hour. 
Let B=Actual hours at standard rate per hour. 

Then B—A=Variation in rates. (Formula 1) 

Example: 

Let A==200 hrs. @ 40¢ per hour $80.00 
Let B=200 hrs. @ 35¢ per hour 70.00 

Then using the above formula 

$70.00—80.00—= —$10.00. 

That is, there is an increased cost due to rate variation of $10.00 


Proof: 
\ The only difference between A and B is that the rate has been 
| increased from 35¢ to 40¢, an increase of 5¢ per hour. 200 


hours @ 5¢ per hour = $10.00. 


Time Variation 

Let B = Actual hours at standard rate per hour. 

Let H = Standard hours at standard rate per hour. 
Then H—B = Variation in hours. (Formula 2) 

Example: 

Let B — 200 hrs. @ 35¢ per hour $70.00 

Let H = 150 hrs. @ 35¢ per hour 52.50 
Then using the above formula 
$52.50 — 70.00 = $—17.50 

That is, there is an increased cost due to excess time of $17.50 

Proof : 

The only difference between B and H is in time, which has in- 
creased from 150 hours to 200 hours. 50 hours @ the stand- 
ard rate of 35¢ — $17.50 
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Total Variation 


Let A = Actual hours at actual rate per hour. 
Let H = Standard hours at standard rate per hour. 
Then H — A = Total variation. (Formula 3) 


Then using the above formula 
$52.50 — 80.00 = $—27.50 
That is, there is a total increase in cost of $27.50 
Combination of Formulae 1, 2, 3 
Formula 1. B—A Variation in rates. 
Formula 2. H—B Variation in hours. 
Formula 3. H—A Total variation. 


Combined Formula 
H—A-=(B—A) + (H—B) 








Total Variation Variation in Rates Variation in Hours 
H—A = 3—A i H—B 
$52.50 $70.00 $52.50 

80.00 80.00 70.00 
$—27.50 = $—10.00 > $—17.50 


We now have all the necessary information on the individual 
pay sheet. By dividing the standard hours credit (Column 4) by 
the actual production hours (Column 3) we have the time effi- 
ciency for that day. By multiplying the actual production hours 
by the actual rate we have the actual production pay. By subtract- 
ing the actual production pay from the standard production pay 
we have the total variance which is eharged into a variance ac- 
count and the standard production pay is charged into work-in- 
process inventory completing the transactions of carrying all in- 
ventories at standard cost. The individual pay sheet is kept both 
daily and cumulatively. 

A daily departmental efficiency report is intended to keep the 
men informed as to their daily efficiencies by simply posting each 
day in each department their previous day’s efficiency together 
with their cumulative efficiency. The value of this report is ques- 
tionable if not carried on with an incentive system as the men 
might attempt to keep their efforts at an even 100% when with 
little or no added effort it could be carried above that mark. 
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At the end of the week columns I-2-3-4-6 and 7 for each indi- 
vidual pay sheet of each man in each department are totaled and 
posted to that department’s efficiency and cost summary, Diagram 
O. By following the formula at the head of each column the fol- 
lowing factors are determined for that department’s operation : 

Column 12. Labor efficiency. 

Column 13. Gain or loss due to time. 
Column 14. Rate efficiency. 

Column 15. Gain or loss due to rates. 
Column 16. Total efficiency on labor. 
Column 17. Total gain or loss on labor. 


These items are now posted to a management’s weekly produc- 
tive labor operating report, which has all departments listed and a 
shop total is arrived at. 


Clerical Economies As Compared With the Job Order Cost System 


There has been no mention made of the clerical operations 
which would be done away with under this layout of standard 
costs as applied to the job order cost system. 

Briefly it would do away with the necessity of calculating a new 
price on every purchase order against any of the inventories and 
the necessary adjustments on the stores ledger. It would do away 
with the closing, figuring, checking, approving and calculating of 
new prices on shop orders. It also would do away with the adjust- 
ing of all shop orders and the necessary stores ledger postings 
incident to such adjustments. These are the big savings which 
would result from this application and would at the very least 
offset the additional work required. 
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PRODUCTION CONTROL METHODS IN USE AT 
THE ANDREWS DIVISION OF THE 
WASHBURN COMPANY 


By Harold E. L. Green 


HE old adage that no chain is stronger than its weakest link is 

as true when applied to production control systems as to any- 
thing else in life, and I think the opinion of everyone having had 
experience with production controls will be that the weakest link 
in this connection is the personal one. If we, at the Andrews Di- 
vision of The Washburn Company, have achieved any success in 
controlling our production, and it is a matter of gratification to us 
to have been told on more than one occasion by outside experts that 
we are unusually successful in this respect, we feel that it is most 
definitely due to our strengthening of this weak link. Our manager 
considers that his chief job is to produce a staff of thinkers, and 
our administrative work is carried on by people who are old in 
service with the Company and who have been encouraged to think 
and trained to criticise constructively. Thus we believe that no 
matter what the mechanics of our system might be, we would be 
assured of a modicum of success because of the human element 
which we have so carefully trained. 


Nevertheless, it is the mechanics of the system with which most 
people are interested, and we will confine our observations ac- 
cordingly. 

We use the old original Taylor system modified slightly here 
and there to meet our own idiosyncracies. With minor changes 
now and then our present production control system has been in 
use since 1919, and so all the defects have long ago been unearthed 
and straightened out. While some of our work consists of the 
manufacture of special goods on customers’ orders, the big bulk 
of our production is for finished stock, from which we ship to 
customers, and for worked material stores from which we draw 
certain parts used in manufacturing finished stock. 


At the present time we carry approximately 400 items in finished 
stock and 200 items in worked material stores. During normal 
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times we have between 80 and 100 manufacturing orders in process 
at one time. 

We use a job cost system in which actual job costs are measured 
by the yardstick of standard costs, and the forms used in handling 
this job cost system are also used in controlling the production in 
the plant. A reproduction of these forms is herewith attached, 
each form being numbered in the order of our reference to it. 

The manufacturing order for finished stock, Form 1, originates 
at the finished stock record, Form 2, or balance-of-stock record, 
as we call it. This record is a four-column one which shows us at 
all times : 


BASIC AND STANDARD COST CARD a 
Per 1000 Pisces 
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1. The balance of stock yet due from the factory on manufac- 
turing orders. 


2. The balance of stock on hand. 


3. The balance of stock apportioned to customers’ orders re- 

ceived, 

4. The balance of stock available for further customers’ orders. 
This information is shown, of course, for each item. Similar 
records also are kept for the balance-of-raw-material stores and 
the balance-of-worked-material stores. 

Getting back to our balance-of-finished-stock record, as the bal- 
ance of stock on any item creeps down to a predetermined mini- 
mum, a manufacturing order is issued to make a factory run of 
the item. Let me say right here that these minimum quantities 
and shop order quantities are watched very carefully and are 
frequently changed to meet changing trends in sales and manu- 
facturing conditions. The same, of course, is true of our minimum 
quantities on worked-material-stores and raw material. 

The manufacturing order then goes to a basic cost clerk in whose 
charge are all the standard costs records for all items which we 
manufacture. From the basic and standard cost card, Form 3, the 
basic cost clerk makes out a route sheet, Form 4; stores issue slips, 
Form 5, or material requisitions calling for the requisite quantity 
of raw and worked material to do the job; route tags, Form 6; to 
identify this material in its passage through production; and, in 
some cases, job cards, Form 7, for the operator doing the work. 

The stores issue slips then go to the balance-of-stores clerk for 
apportionment. This means that the quantities of raw material 
and worked material necessary to produce the job are set aside 
from the quantity of stores on hand, thereby decreasing the quan- 
tities available for future manufacturing orders. Again as quan- 
tities on items of raw and worked material stores decrease to pre- 
determined minima, a purchase requisition in the case of raw ma- 
terial, and a manufacturing order in the case of worked material, 
are issued. The purchase order goes to the purchasing agent and 
the manufacturing order goes to the basic cost clerk where forms 
are made out and the routine of the manufacturing order for stock 
is repeated. 
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Our manufacturing order for stock, with all materials duly 
found available and apportioned, is now ready for the route clerks 
who route the work through the factory. Our routing force con- 
sists of two people: a young man whose duty it is to lay out the 
work ahead of the factory and to coordinate the activities of all 
manufacturing departments so as to produce an even flow of pro- 
duction; and a girl who dispatches the job cards, moves orders, 
material requisitions, etc., through the plant and acts as general 
assistant in routing the work. They are seated at a table with a 
card filing cabinet between them. In this cabinet are found the 
route cards, for all items which we make, established as a perma- 
nent record, while the route sheet applying to the particular order 
in question is superimposed over the permanent route card. On 
the table also are found balance-of-work sheets, Form 8, one for 
each operator in the factory. These balance-of-work sheets show 
the job upon which the operator is working and also show enough 
jobs ready to provide the operator with at least 10 hours’ work. 
It is one of the prime duties of our route clerk to see that at all 
times there is at least 10 hours’ work ahead of every operator. 
In this way we guard against an operator running out of a job and 
standing around waiting. 

Near the table at which our route clerks work is situated a bat- 
tery of pneumatic tubes which connect with all manufacturing 
centers and with focal points such as stores, general office, and 
shipping room. Through these tubes are dispatched all job cards, 
route tags, set-up orders, material requisitions, etc., without effort 
and without loss of time. : 

At a definite time each morning, each manufacturing foreman 
sits in with the route clerk, and together they lay out the work for 
the department. Using the balance-of-work sheets they list work 
enough, as previously mentioned, to keep the operator busy for 10 
hours. We do not schedule work against machines, but merely 
against operators. For the past 14 years we have been making de- 
tailed time studies on all of our operations so that very accurate 
standard times have been established. These standard times are 
shown on the route sheet, and this information serves as a guide as 
to the length of time during which various operations will pro- 
vide work for operators, 
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In laying out the schedules of work with the various foremen, 
the route clerk does not assume a dictatorial-attitude, but one of 
helpful co-ordination. He has detailed information which pro- 
vides him with a picture of the production of the entire shop and 
of the needs of the stock rooms. He is in constant close touch 
with the production superintendent and is kept informed of trends 
and seasonal rushes. The foremen respect this, and while they 
have more detailed knowledge of the workings of their particular 
departments during the scheduling of work, the suggestions of the 
route clerk are rarely ignored. 

After the work is laid out there comes the question of dispatch- 
ing it. A certain operation, No. 9, on job No. 1765, we will say, is 
neeced to be done. The work is laid out ahead of operator John 
Smith who will run out of his present job in about 5 hours and 
will then be ready to go on our operation No. 9. 

The route clerk then ascertains definitely that the machine listed 
for this operation on the route sheet will be available. Probably 
a set-up is required for operation No. 9, so a set-up order is issued 
to the tool room, requesting the set-up of the machine for this 
particular operation and advising at what time, including a margin 
of safety, the machine must be ready. Tool room records show 
what the set-up in question consists of, and the set-up work pro- 
ceeds accordingly, At the same time the route clerk sends to the 
storeskeeper the requisitions (which have already been appor- 
tioned) for the material needed for the operation, with the request 
to deliver the material to the machine or work-place designated. 
On the route sheet a space is provided ‘for check marks indicating 
that the set-up order and the material requisitions have been issued. 

When the set-up has been completed to the satisfaction of the 
manufacturing foreman, he initials the original set-up order which 
is sent immediately to the route clerk, who checks his route sheet 
to indicate that the set-up is complete and that the machine is 
ready for operation No. 9. Likewise when the material is deliv- 
ered, the manufacturing foreman examines it, and having satis- 
fied himself that the material agrees with the specifications on the 
requisition, he initials the latter and it is sent immediately to the 
route clerk who again checks his route sheet to indicate that the 
material has been delivered. With tools ready and material ready, 
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the operation is ready for John Smith to work on as soon as he 
is available. 

When John Smith finishes the job he is on, he takes his job 
card for that job to his foreman, who initials it and sends it to 
the route clerk. Here the job card is stamped “out,” and the new 
job card for operation No. 9 on job No. 1765 is stamped “in,” and 
sent to John Smith at his machine. The foreman has been duly 
advised—or shall we say, reminded—previously by means of a 
duplicate job card what John Smith’s next job was to be, and he 
has already installed John on operation No. 9 without loss of any 
time. 

The job card with which John is supplied while working on any 
job shows him exactly what the standard task time for the oper- 
ation is, as well as the piece rate at which he is to be paid. We 
are very careful of these task times and investigate all cases where 
an operator apparently cannot make the task. These cases are 
relatively few in number and we can foretell with fair accuracy 
how long an operation or job will be in process, 


Each foreman each day turns in what we call a production 
report, Form 9. This report lists every job which every operator 
finishes on that particular day and also shows the quantity finished 
in each case. These reports go direct to the route clerk who enters 
the quantities finished on the route sheets against the various oper- 
ations. Thus discrepancies in counting show up immediately and 
can be investigated. Also, as the quantity finished on each oper- 
ation is compared with the quantity finished on the previous oper- 
ation, any undue spoilage is brought to attention. The information 
provided by the production report is of value in many ways and 
helps materially in controlling production. 

Each morning all job cards and production reports for the previ- 
ous day, having duly served their purposes in helping to control 
the production through the shop, are turned over to the payroll 
clerk, and from the data thus available the payroll is made up. 

From the payroll clerk the job cards go to the cost department 
where they are used to determine the labor and overhead costs of 
our job costs. Similarly, material requisitions used to control the 
flow of materials through production are turned over to the cost 
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department where they are used to determine material costs of our 
job costs. 

Thus we find that our production control scheme is not an inde- 
pendent function, but one which ties in with our payroll, costs, 
and general accounting, and is an integral part of our whole manu- 
facturing program. 

A paper such as this must of necessity be sketchy and rather 
general in scope. It is needless to say that in the actual operation 
of our production control system, everything does not always work 
out as smoothly as would appear from the foregoing, and we would 
be very suspicious that something was radically wrong if it did. 
We have learned, however, to put a great deal of faith in our sys- 
tem, and believe that the balanced and economical production flow 
which it assures us repays us many times for the relatively small 
cost of its operation. 
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Comments on an article by John R. Hall, which appeared in 
Section I of our Bulletin of August 15, 1932, entitled: 
“The Economic Security of Wage Workers.” 


By L. C. Lange, 
W. S. Dickey Clay Manufacturing Company, Kansas City, Mo. 


On reading the article by Mr. J. R. Hall which appeared in the 
Bulletin of August 15, under the caption “The Economic Security 
of Wage Earners,” I experienced a vast sense of satisfaction, for 
two widely different reasons. In the first place, the author pre- 
sented a well thought-out plan for handling the hazards that beset 
the worker, by means of insurance. His treatment of the subject 
is a distinctly valuable contribution to industrial economics, and 
no doubt the near future will bring the general adoption by busi- 
ness management of some of the principles he sets forth. 

Secondly, the article affords proof that the accounting profes- 
sion is beginning to realize that the scope of its work is far broader 
than the mere routine of industrial accounting. Highly developed 
as this is, there are no discernible limits to its further refinement, 
and the indications are that the profession will always respond 
promptly to the sustained demand of business for adequate ac- 
counting methods. It must not be overlooked, however, that the 
science of accounting rests upon and proceeds from the basic phil- 
osophy underlying all business activity, and therefore cannot be 
detached from its background, 

It is bewildering to note the confusion and lack of agreement 
among economists as they are trying to find a plausible answer to 
the problem of to-day. The ship of industry is down by the head 
and listing badly, with the wind of adversity blowing a gale; the 
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cargo in the hold has shifted; seams have opened below the water 
line ; sail should be reduced. And, apparently, the crew is running 
around in circles, not knowing what to do. 

In the present crisis the job of finding the way to industrial 
recovery should be given, not to theorizers who are in perpetual 
disagreement with one another, but to a body of men who by tem- 
perament, training, experience and mental equipment are pecu- 
liarly suited to the task of fact-finding. Such are the working 
assets of the accounting profession; what have we to offer on the 
credit side of the ledger? 

The most prominent symptom of our industrial ailment is in- 
voluntary unemployment that has reached unheard-of proportions. 
It is a condition that is self-perpetuating ; it feeds upon itself and 
accelerates its own growth. It is the most formidable obstacle 
barring our return to normal business conditions. And it is being 
proposed to deal with it through the principle of insurance. Mr. 
Hall, too, has yielded to the lure of this will o’ the wisp. I am 
compelled to protest that it is not feasible. 

The function of insurance is to cushion the impact of calamity 
by distributing the loss among extended groups. Fire insurance 
offers protection from an average annual loss of about 500 million 
dollars. The amount of premium the insurance companies collect 
probably exceeds one billion dollars, and that measures the actual 
loss of policyholders from the hazard of fire. Even the latter 
amount is scarcely more than two percent of the value of in- 
sured property. Now fancy a situation where the insurance com- 
panies, after several years of average losses, suddenly face annual 
loss claims amounting to 20% of the insured property, for three 
consecutive years. It is not possible to imagine a financial struc- 
ture strong enough to resist an assault like that. Even if it were 
possible to accumulate reserves large enough, which decidedly it 
is not, it would not be desirable. 

The alternative to insurance protection is, of course, prevention, 
and in that direction lies the solution of the unemployment prob- 
lem. It is surprising that its continued presence has evoked so 
little public indignation. Even those directly affected seem to look 
upon it as a visitation of Providence which must be endured. 
Something like an earthquake or a flood. The sober fact is that 
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the situation has been brought on by deliberate policies, and by 
ignorant bungling, and the remedy is, immediate concentration of 
intense scientific thought upon the issue, and the application of 
restorative measures as soon as their effectiveness is established. 

The danger of continued and steadily growing mass unemploy- 
ment owing to technical advance is very real and it is foolish to 
minimize it. Statisticians say that if production should take a 
sudden upturn and reach the peak of 1928, five million of the ten 
million men now idle would still remain idle. That fairly meas- 
ures the advance made in four short years. Industry, so far, has 
failed to realize that the quest for profit through steadily increased 
production efficiency, which is reflected in reduced production 
costs, is only half, the minor half, of its dual task. The far more 
important part which up to the present time has received little 
attention from management, is the securing of a steady, depend- 
able market for the product of industry, through the safeguarding 
of the buying power of its workers. Heretofore that part has been 
left almost entirely to the feeble and not always intelligent efforts 
of labor organizations, out of which have come strife and conflict, 
and only moderate improvement in the condition of labor. To-day 
we have the wholly anomalous condition of one-fifth or more of 
our workers and their dependents in dire distress, coincident with 
an almost unbelievable abundance of the necessaries of life. Some 
one has said that we are feeling “the pinch of plenty.” It is a 
tragic jest, and unless we take some action to restore a sane rela- 
tionship between need and supply our boasted civilization may, 
presently, revert to barbarism. The idle, hungry men, with suf- 
fering women and children on their hands, may take hold of the 
situation themselves and, if they do, we may rest assured that their 
effort to find a solution will not be an intelligent one. The protest 
against social injustice may find expression in savage and indis- 
criminate destruction of labor-saving equipment. 

As an approach to the solution of the problem I want to pro- 
pose to the National Association of Cost Accountants a plan of 
attack. Let each chapter appoint a committee of ten, fifteen, or 
twenty men, preferably those in whom an interest in this absorb- 
ing subject has been aroused. Have them meet as often as prac- 
ticable, study and discuss the problem from all angles and view- 
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points, the result of the research to be presented to the chapter 
for modification, amendment and acceptance. After that, a dele- 
gate from each chapter should be appointed to attend a national 
conference, to be held at some central point as soon as all the chap- 
ters have signified their readiness for it. At this conference the 
mass of material is to be boiled down and put in the form of a 
condensed report, sponsored and recommended by the Association. 
This will represent the quintessence of the opinions of over six 
thousand minds focused on the problem, and it would be a sur- 
prising thing indeed if it did not contain the germ of a solution. 

The final report, of course, is to be submitted to some agency 
possessing the mechanism for translating the recommendation into 
action, such as one of the departments of the federal government. 

Later on, further research can be carried on with the object of 
discovering and removing the causes that have brought on our 
industrial malady. It is safe to say that among the agenda of 
such future conferences we shall find some of these subjects: 

The ancient principle of laissez-faire (now pretty generally dis- 
credited) ; free initiative and untrammeled competition, with all 
the baneful effects coming in their wake; tremendous overpro- 
duction of basic raw materials such as copper, cotton, coffee, sugar, 
rubber, oil, wheat and lumber, and the irresistible forcing down 
of the commodity price ievel below the cost of production; bank- 
ing and currency and safety of deposits; maintenance of public 
confidence ; stability of values ; stability of price—and wage levels; 
stability of circulating medium; foreign relations bearing on im- 
port and export trade, tariffs, armaments, war debts, reparations. 

All of these are individual threads woven into our social, political 
and industrial fabric, and so far as they present unsolved prob- 
lems they urgently need to have thrown upon them the cold, in- 
tense light of scientific thought, if our civilization is to endure. 

















